In 2017, the latest American hypertension guidelines [American College of Cardiology/American Heart Association (ACC/AHA)] were published. 1 Most noticeably, as per the definition of office blood pressure (OBP), thresholds for arterial hypertension (AHT) were lowered, differing from the current World Health Organization statement on management of hypertension. 2 Evidently, the implementation of the new ACC/AHA guidelines in clinical practice would result in a relevant increase in the prevalence rate of AHT. 3 Additionally, the ACC/AHA guidelines define a specific blood pressure measurement (BPM) procedure, which, in contrast to the omission of the first BPM as recommended by the Canadian Hypertension Education Program (CHEP) guidelines, recommend including the first BPM into the calculation of blood pressure (BP) values, however at 2 different occasions: "Use an average of ≥2 readings obtained at ≥2 occasions to estimate the individual's level of blood pressure. " 1, 4 It is unclear whether such a difference in BPM procedure leads to a change in AHT prevalence rates. Therefore, we aimed to analyze the impact of a BPM procedure resembling the one recommended by the ACC/AHA compared to the CHEP guidelines on AHT prevalence rate in a prospective population. However, to implement the clinical practice where decisions are usually taken during a single visit with the least number of measurements recommended, 5 we compared the BP values taken at only a single occasion and not on 2 occasions as recommended by the ACC/AHA guidelines.
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BACKGROUND
The 2017 American hypertension guidelines [American College of Cardiology/American Heart Association (ACC/AHA)] define a blood pressure measurement (BPM) procedure that differs from the Canadian Hypertension Education Program (CHEP) guidelines. We studied the impact of the BPM procedure on arterial hypertension (AHT) prevalence rate.
METHODS
In 805 subjects, the mean of the first and second BPM (adapted ACC/ AHA procedure) was compared with the mean of the second and third BPM (CHEP procedure). All BPMs were taken at a single occasion. According to ACC/AHA definition, office blood pressure (OBP) of <120/80 mm Hg was classified as normal, 120-129/<80 mm Hg as elevated, and ≥130/80 mm Hg as hypertensive.
RESULTS
Using the adapted ACC/AHA BPM procedure compared to the CHEP BPM procedure led to an increase in the AHT prevalence rate (≥130/80 mm Hg) of 4% (58% vs. 54%). Overall, 8.9% (72/805) of subjects were reclassified to a higher and 2.6% (21/805) to a lower blood pressure category when using the adapted ACC/AHA BPM procedure instead of the CHEP BPM procedure. In the group with elevated OBP (120-129/<80 mm Hg), 41.9% (36/86) of subjects were reclassified.
CONCLUSIONS
Minimal changes of BPM procedures lead to relevant changes of hypertension prevalence.
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METHODS
In this prospective cross-sectional, single-center trial, subjects were consecutively recruited as part of the iPARR (iPhone-App compared with standard RR measurement) trial in inpatient and outpatient units at the University Hospital Basel from September 2015 to February 2016. 6 Office BPM was taken in 1,034 adults according to a standardized protocol. After 5 minutes of rest, 4 sequential BPMs were taken at 2-minute intervals in sitting position in a quiet room. 6 After the measurements, the mean of the first and second BPM (adapted ACC/AHA procedure) and the mean of the second and third BPM (CHEP procedure) were calculated. 1, 4 According to ACC/AHA definition, OBP of <120/80 mm Hg was classified as normal, 120-129/<80 mm Hg as elevated, and ≥130/80 mm Hg as hypertensive. 1 The median values with interquartile range (IQR) of systolic and diastolic BPMs were compared using a related-samples Wilcoxon signed rank test. Prevalence rates were calculated over the entire cohort. All calculations were done using SPSS, version 22.
RESULTS
Complete measurements were obtained in 805 subjects. Owing to incomplete measurements, 229 subjects were excluded. Median OBP was 126/80 (IQR 114.5-138/72.5-88.5) and 123/79 (IQR 112.5-135/72-87.25) mm Hg when using adapted ACC/AHA and CHEP procedures, respectively (P value < 0.005 for both median systolic and diastolic OBP). The distribution of BP classification is shown in Figure 1 . There was an increase of AHT prevalence rate from 54% (CHEP BPM procedure) to 58% by using the adapted ACC/AHA procedure, which is statistically not significant (P value = 0.1193). Overall, using the adapted ACC/AHA BPM procedure compared to the CHEP BPM procedure, of 805 subjects, 72 (8.9%) were reclassified to a higher and 21 (2.6%) to a lower BP category. In the group with elevated OBP (120-129/<80 mm Hg), 41.9% (36/86) of subjects were reclassified.
DISCUSSION
As recently shown by Muntner et al. 3 , changes in the definition of AHT lead to substantial changes in AHT prevalence rates. Comparing the AHT definition of the Seventh Report of the Joint National Committee on Prevention, Detection, Evaluation and Treatment of High Blood Pressure (JNC7), the JNC8, and the ACC/AHA guidelines, the hypertension prevalence rates were 31.9%, 31.1%, and 45.6%, respectively. 3 However, the impact of BPM procedures on BP values and consecutively on prevalence rates of BP categories is usually neglected. Our study shows that even small changes in BPM procedures, e.g. discarding or not discarding the first measured BP, lead not only to changes in BP values but also to substantial changes in AHT prevalence rates. Consequently, depending on the BPM procedure, a relevant number of subjects have to be reclassified into both higher and lower BP categories (93/805, 11.5%). Especially in the group with elevated blood pressure, 4 of 10 subjects were reclassified, which is disturbing because elevated BP or prehypertension is highly prevalent in the population and the label "hypertensive" may have a relevant impact on their lives. Some of these subjects with "short-term white-coat hypertension, " 6 in whom BP values decrease during consecutive serial measurements, will even be reclassified as "hypertensive" by the adapted ACC/AHA approach. A smaller proportion of subjects with increasing BP values during consecutive serial measurements, best described as "short-term masked hypertension, " 6 might be considered as "normotensive. " Additionally, considering that OBP is often measured incorrectly with many practitioners not allowing the patient enough time to rest, our data may even underestimate the problem of increasing hypertension prevalence rates due to the BPM procedure suggested by ACC/AHA. 6 Handler et al. 7 previously described similar effects depending on the BPM procedure applied. However, they concluded that reclassification of 4.2% of patients from prehypertension to hypertension depending on the BPM procedure applied is not significant. We do not agree with this conclusion. It may not be statistically significant but may have a clinical significance, as on an individual level, being labeled as "hypertensive" may have a huge impact on life and medical management, especially in the case of overtreatment due to shifts between BP categories.
Limitations
In daily clinical practice, decisions are most often taken at a single visit. Therefore, in contrast to the ACC/AHA guidelines, which recommend taking ≥2 BP readings at ≥2 occasions and calculating the average of these values, we used the average of BP values taken at only a single occasion. 1 The impact of this deviation from the original recommendation on BP categories is not known; however, it has previously been shown that multiple visits are insufficient to exclude a white-coat hypertension. 8 Overall, we expect a significant increase in the prevalence rate of hypertensive BP values not only due to the change in definition of AHT but also due to BPM procedures adapted to the one recommended in the new ACC/AHA guidelines compared to other guidelines. 1, 2, 4 This might have a relevant impact on an individual (health and life insurance, medical management) and global (healthcare costs) level with unclear impact on patients' outcome. Our results highlight that there is an unmet need for a universal definition of OBP measurement method in clinical practice and outcome studies.
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